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WILMAD 

. Consummate care in the storage and 
preparation of spectroscopic samples is just as 
integral a part of good spectroscopic practice 
as running the investigation or analyzing the 
spectra. And consummate care, of course, 
begins with equipment. 

Our new, expanded Wilmad line of vials, 
storage and septum bottles, and a broad 
variety of stoppers, caps, and septa help \___,, 
materially to simplify the handling , storage, and 
preparation of samples . .. eliminate expensive 
sample loss .. . and save unnecessary waste 
of time and money. 

Wilmad vials and bottles are manufactured 
of top-quality borosilicate glass to prevent any 
pH modification of the contents. The variety of 
caps available match any sampling or storage 
need. Snap caps of polyethylene, open-top 
types with elastomer septa, aluminum seals 
with Teflon-faced septa .. . whatever you need 
we now carry in stock. 

Write or call for our new Catalog 781. 

W ILMAD GLASS COMPANY, INC. 
World Standard .in Ultra Precision Glassware 

Route 40 & Oak Road • Buena, N.J. 08310 U.S.A. 
Phone:(609)697-3000 • TWX510-687-8911 
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For those 
who expect 

■ more 1n 
FTNMR 

Spectrometers 
... it's JEOL 

The FX60Q, FX 90Q & FX 100 
Feature: 
• (DQD) DIGITAL Quadrature Detection 

System 
• Multi-FrequencyTUNEABLE Probe 

observation 
• Dual Frequency probes 
• 4-channel DIGITAL phase shifters 

(DPS) 
• Comprehensive auto-stacking system 
• Foreground/Background system 
• Computer based pulse programmer 

with Multiple Pulse Sequence 
Generator 

• CPU Expandable to 65K words (MOS) 
■ 2-channel 12 bit AD/DA 
• T1p/spin locking system 
• Disc storage systems 
• Multi-Mode HOMO/HETERO 

decoupling capabilities 
• Programmable Variable Temperature 

Unit 
• Simplex Y/Curvature gradient 

controller 



239-hr. Vladimir Bystrov 

USSR Academy of Sciences 

Shemyakin Institute 
of Bioorganic Chemistry 

UI. Vavilova 32 
Mosco\\' 117312 USSR 

Professor Bernard L.Shapiro 
Department of Chemistry 
College of Sciences 
Texas A & M University 
College Station, Texas 77843 
U.S.A. 

Dear Barry: 

June 28, 1978 

Title: Selectively Spin
labeled Neurotoxin II 

We concentrated our efforts on conformational study of neuro
toxin II (NT II) from Central Asian cobra Naja naja oxiana whose letal 
activity arises from its ability to block transmission of the nerve 
impulse due to specific binding with the membrane acetylholine re- -----...,_ 

ceptor. The microenvironment of the His-4, His-31, Tyr-24, Trp-27 L 
and Trp-28 side chains were revealed in the native molecule (1 - J). 
To obtaine further information on possible intramolecular interactions, 
which could shed light on the overall folding of the NT II, we made 
use of NMR reporter groups incorporated in the molecule. 

Five monoacetylated NT-II derivatives were prepared with one 
acetyl group either at Lys-15, Lys-25, Lys-26, Lys-44, or Lys-46 
residue. Trifluoroacetylation of these compounds and of native NT-II 
afforded the acetyl-pentatrifluoroacetyl- and hexatrifluoroacetyl 
derivatives, which were subjected to CD and 1H- and 19F-NMR studies. 
The availability of this series permitted complete assignment of the 
19F signals (3,4). The above NT-II derivatives retain the overall 
conformational properties of the parent NT-II, as follows from the 
1H-NMR and CD spectra. Examination of the CD curves taken in aqueous 
media of various pH and in mixed trifluoroethanol-water solutions 
showed that the interactions between the amino groups and carboxyl 
groups contribute to the stability of the NT-II spatial structure. 
Comparison of the 19F chemical shifts of the acetyl-pentatrifluoro
acetyl derivatives indicated spatial proximity of the Lys-26 and 
Lys-46 side chains, while computer delineation of the pH-dependences 
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f'- . of the 19F resonance positions provided the pK values of the proxi
mate titratable groupings (1, 1)• The different extent of 19F 
signal broadening indicated that the exposure of the amino groups 
to the environment are in the following order of the amino acid 
residue: Lys-25 > Lys-26 > Lys-46 > Lys-15, Lys-44, Leu-1 (N-termina1: 
(3 ). 

Recently we prepared two NT-II derivatives - one with the 
Lys-26 side chain containing trinitrophenyl group and the other 
a spin labelo The former modification leads to shifts of a number 
of proton signals, and the latter to signal broadening. Calculation 
of paramagne·!;ic relaxation (5) provided several inter-residue 
distances and allowed more detailed description to be given of the 
central fragment (loop II) of NT-II as shown below: 

0 

/{er~ -120 
0 

The conformational data thus obtained provide inf'ormation on 
the sites essential for the biological action of NT-II, namely the 
loop II containing several invariant residues, such as Tyr-24, 
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Trp-28, His-.31, Arg-32, Glu-37, and the Lys-26 and Lya-46 residues, 
. whose modification leads to decrease of biological activity. 

The NT-II derivatives described above, together with other 
spin and fluorescence labeled analogs now under preparation will 
be used to arrive at a more complete solution structure of NT-II 
and to study the neurotoxin-receptor interactions. 

Sincerely yours, 

References: 

1. VaF.Bystrov, TAMU NMR Newsletters No.220, 1. 
2. A.S.Arseniev, et al., Eur. J. Biochem. 71, 595 (1976); Bioorgan. -Khim. (USSR) 4, 197 (1978). 

. ........ 
3. V.F.Bystrov, et al., J. Magn. Res., in press. 
44 V.F.Bystrov, TAMU NMR Newsletters No. 229, 7. 
5. RQW.Wienj J.D.Morrisett, H.M.McConnell, Biochemistry ~1, 3707 

,w 

(1972). 

~ 
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GESELLSCHAFT ZUR FORDERUNG DER SPEKTROCHEMIE 

UNO ANGEWANDTEN SPEKTROSKOPIE E. V. 

INSTDTUT FOR SPEKTROCHEMIIE 

Postanschrlft: lnstitul fur Spektrochemie. ~6 Dortmund, Postfach 778 

Professor Bernard L. Shapiro 

Department of Chemistry 

Texas A & M University 

College Station, Texas 77843 

United States of America 
L __J 
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Betreff: Making the JEOL rx-ioo more flexible 
46 DORTMUND, 2 8 . 6 . 19 7 8 
Bunsen-Kirchhoff-Str. 11 
(Abzwelg ArdeystraBe) 

Fernruf (0231) 129001-04 
Dear Professor Shapiro: 

Some months ago I started to work at this Institute where, during the foregoing 
year, a JEOL FX-100 NMR-Spectrometer had been installed. Comparing this equipment 
to others I worked with previously, I must say that the quality of the obtained 
spectra is very good. For the measuring of routine spectra the software package 
delivered by JEDL is sufficient and the light pen procedures for parameter setting 

'~ are very fast. 

:: 

But haying the experience with other FT-NMR-equipment that usually includes a 
teleprinter, I was sorry for not having an iDput-output device which during the 
NMR experiment, records ~xpe~imental conditions and prints out the results. In my 
opinion the built-in column printer (output only) is merely a weak substitute for 
a teleprinter. 

The more important reason why I missed a teleprinter was due to the fact that new 
software procedures can only be developed in an effective way when a teleprinter is 
used. Only by doing this, new experimental techniques and better data-handling 
procedures can be designed. 

So I connected a Decwriter LA 36 to the built-in Texas 980 computer, using the 
intercommunication module from Texas Instruments•(By the way, the costs for the 
Decwriter and the module are jointly lower than the cost for the column printer 
built-in by JEOL). 

So now I am ready to commence with developing new software routines and I would 
be glad if any other colleague using a JEOL Spectrometer with a Texas 980 computer 
would contact me in the event that he is also interested in new software procedures . 
Perhaps it would be possible to form a pool of new programs and~ what might be 
more important, to exchange information about the data system of the JEOL Spectra-

- . 

meters. 

~ I am convinced that by doing something in this field, the JEOL system may prove 
much more flexible than it is at present. 

Sincerely yours, 

, /1.f<-~ 
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EIDG. TECHNISCHE HOCHSCHULE 
ZURDCH 

Laboratorlum 
fOr Phyalkallac:he Chemie 

Prof. Dr. R.R. Ernst 

CH-8006Z0rich,JUne 29, 1978 
Universittltstrasse 22 
Tel. (01) 326211 

Prof. B.L. Shapiro 
Department of Chemistry 
Texas A & M University 

College Station, Texas 77843 
U S A 

SCALING OF HETERONUCLEAR SPIN-SPIN COUPLING 

Dear Barry, 

In TAMU-letter 232 Ray Freeman and Gareth Morris have pro

posed a modified 2D spectroscopy experiment to obtain carbon-13 

spectra with homogeneously scaled proton-carbon couplings as an 

alternative to off-resonance decoupling. Such a technique could 

become very useful for the analysis of complicated carbon-13 

spectra. 

We would like to propose here a further alternative with con

siderable advantages (and disadvantages) in comparison to the 

Freeman-Morris technique. Our method involves a simple 1D Fou

rier experiment, does not require any software modification 

and is as fast as any standard carbon-13 experiment. 

Scaling of the heteronuclear couplings is obtained by ap

plying a pulsed decoupling sequence to the protons and employ

ing synchronized sampling of the carbon-13 FID in the following 

manner: 

L 
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By varying the flip angle in the series 6f alt~rnating a 
< 

and -a pulses, it is possible to obtain arbitrary scaling fac-

tors. The dependence on frequency offset can be minimized by 

optimizing pulse amplitude and pulse length. 

Two examples of scaled spectra of propionic acid ethyl 

ester together with the unscaled spectrum are shown in the f i

gure. The additional lines near 29 ppm originate from the ace~ 

tone~d 6 solvent. Indeed a homogeneous scaling has been achieved. 

But . at the same time, it is apparent that the outer multiplet 

lines become weaker upon scaling. This is not only due to rf 

field inhomogeneity but mainly to the increased effects of 

strong proton-proton coupling. The proton chemical shifts are 

scaled as well but proton-proton couplings remain invariant. 

Therefore, scaling leads to a more tightly coupled proton-spin 

system which causes a complicated splitting pattern in the car

bon-13 spectrum. This is an effect which occurs also in off

resonance decoupling. 

Nevertheless, we feel that the experimental simplicity of 

this technique makes it quite useful for practical applications: 

,Sincerely yours 

W.P. Aue R.R. Ernst 
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Dr. B. L. Shapiro 
Department of Chemistry 
Texas A&M University 

July 5, 1978 

College Station, Texas 77843 

Two Years After the Flood 

Dear Professor Shapiro: 

June 15 was the second anniversary of our underwater NMR. · 
There are several quirks in the system but I do not believe 
the following are related to submersion in a meter of muddy 
water. 

Linear Field Gradient 

Seems I have a 3.7 mGa/rnm linear (over 20 mm) gradient in 
my XL 100-15 magnet with the horn. coils disconnected. 
There are no thermal gradients in the magnet coils. The 
fix according to a qualified manufacturer's representative 
is to reshirn the magnet. Won't someone tell me the likeli
est source of this gradient so that I can avoid the same 
mistake in the future? 

Noise Suppression Via A.P.R. 

I have known for some time that there is a slight differ~ 
ence in the distance top to bottom from the pen carriage to 
the platen in my recorder. Fortunately, the pen is closer 
at the bottom of the platen. This slightly greater pres
sure causes a little more pen friction in the noisy base
line and fortuitously less response (call this Attenuated 
Pen Response). The A.P.R. seems to be linear but has not 
been quantitated since I only recently realized how lucky 
(?) that the effect was not reversed. 

Sincerely intended, 

1~J;yk_ 
Roger D. Knapp, PH.D. 
Instructor in Experimental Medicine 

RDK/dm 

239-8 
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DEPARTMENT OF HEAL TH, EDUCATION, AND WELFARE 

PUBLIC HEAL TH SERVICE 

Building 2, Room B2-08 

Professor B. Shapiro 
Chemistry Department 
Texas A&M University 

NATIONAL INSTITUTES OF HEAL TH 

BETHESDA, MARYLAND 20014 

July 13, 1978 

College Station, Texas 77843 

Title: Calibration of Internal pH by 31P NMR 

Dear Barry: 

In order to calibrate th~ ATP signals obtained from chromaffin granules 
as a function of pH, we have reversibly adjusted the internal pH of 
granules to different values by three methods which equalize the internal 
and external pH values. Using this approach, the complete titration 
curve of the tenninal phosphate (P) of intragranular,ATP was measured 
by NMR between pH 3 and 8 (Figure)! 

This titration curve was quite different from the simple curves of 
either Na!, Ca2+, or Mg2+ ATP in solution, or of ATP in a physiologically 
stoichiometric mixture of granule lysate proteins, epinephrine, calcium 
and magnesium. Instead, the curve of intragranular ATP had two inflec
tions of relative proportions ca. 1:2 with pKa values 6.4 and 4.3, 
corresponding to the titrations of Py and the purine ring~ respectively. 
In addition, the Py resonance of intragranular ATP was shifted downfield 
by 2.2 ppm at the intragranular pH. The Py atom of internal ATP may 
experience the titration of the adenine ring and the deshielding as a 
result of a close coplanar juxtaposition with the purine ring. Such a 
conformation is found in crystalline ATP, but apparently not in free 
solution. 

Using the new calibration curve, we found that the intragranular pH was 
5.7, a value consistent with independent methods, and that exposure of 
the granule to external MgATP caused the intragranular pH to decline to 
5.4. We also computed from the titration curve of internal ATP that the 
internal pH was at a point at which ca. 95% of the Py was protonated to 
its singly ionized form and 95% of the ring nitrogens were unprotonated 
in the neutral form, leaving ATP with a minimum net charge. This 
presumably aids in the packaging of high concentrations of ATP into the 
granules, and may relate to the pH-dependence of granule function. 

Previous attempts to quantitate internal pH from ATP-Py have been based 
on the explicit assumption that the titration curves of ATP in free 
solution and in granules were identical. We have shown that this is not 
the case and we would expect future studies of this kind to incorporate 
an in situ calibration similar to that described here. 

L 



Professor B. Shapiro July 13, 1978 

This work will be presented at the International Biophysics Congress in 
Kyoto in September (H. Pollard, H. Shindo and J. S. Cohen) and will be 
the subject of a forthcoming paper. 

JSC:ell 

Yours sincerely, 

Jack s. Cohen 
Developmental Pharmacology Branch 
National Institute of Child 
Health and Human Development 

Figure. Composite titration data of intragranular ATP-Py chemical 
shift as a function of internal pH. The theoretical curves are best 
fits with one(--) and two (--) components (eee Te-1,le I for para 
fl\Q tQr'i') ; for comparison, a one component fit . (---) with the same 
extreme chemical shift values as the two component fit is given. The 

0.35, 
by a 

RMS errors for these three fits to the granule titration data are 
0.19 and 0.59~ respectively, confirming that the data is best fit 
two component curve. 

C..J'::J- I U 
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NOW ... 
EFFORTLESS 
FTNMR 
Perkin-Elmer's Model R-600 is a 
high-performance, low-cost 
instrument for routine proton 
observation at 60 MHz. It's the 
first commercially available NMR 
spectrometer with a dedicated digital 
microcomputer that doesn't require 
a computer expert. The R-600 
utilizes the proven R-24 Series 
magnet system. And because it's a 
permanent magnet NMR, there are 
no special requirements for water or 
power. Just plug it in . 

So it's easy to operate, easy to 
install. And with an extremely low 
price tag and operating cost, it's also 
easy on your budget. 

MULTIPLE USES 
All you need are microgram samples 
to get routine spectra from the 
Model R-600. Consequently, you 
can apply NMR in many new 
areas. You can get unequivocal 
identification of many LC and GC 
fractions. You can use NMR to 

analyze trace amounts of impurity or 
isolated natural product when these 
are all you have available. 

MULTIPLE SAVINGS 
Even if you have a complex FT NMR 
spectrometer now, you still need 
the Model R-600. Your large unit is 
usually tied up with time-consuming 
13 C experiments. Besides, adapting 
it to proton capability would be 
tedious or costly. Adding a Model 
R-600 will give you the extra NMR 
you need, save money, and get your 
work done on time. 

With superb sensitivity, the R-600 
lets you run routine experiments on 
a small scale. Your sample require
ments drop from milligram sizes to 
500 micrograms or less. But you 'll 
still get the same quality spectra. 

SIMPLE OPERATION 
Not only is the microcomputer easy 
to operate, it also does most of the 
work. And the R-600 is the first FT 
NMR with controls arranged for 
operation like a conventional 
continuous wave instrument. 
Programming was designed by 
an NMR spectroscopist, so 

operational parameters and 
commands are user oriented. With 
just ten keys, the control panel 
simplifies setting the operating 
conditions and readout of the 
measurements. 

EASYT1 
The Model R-600 has other 
advantages. For instance, its two 
Auto-T 1 modes enable you to run 
a complete T 1 experiment while 
specifying the fewest parameters. 
There's also a solvent suppression 
mode to minimize interfering peaks 
such as water. 

GET ALL THE FACTS 
Learn how the Model R-600 can 
simplify your NMR life. Request our 
literature describing its long list of 
benefits. Ask for a demonstration. 
Write Perkin-Elmer Corp. , Main Ave., 
MS-12, Norwalk, CT 06856. Or call 
Tom Proulx or Jim Hannon at 
203-762-1778. 

PERKIN-ELMER 
Expanding the world of analytical chemistry 
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OXFORD UNIVERSITY 
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Telephone 

OXFORD 
(0865-) 53322 

SOUTH PARKS ROAD 

OXFORD 

RF/EP 

Professor Bernard L. Shapiro, 
Dept. of Chemistry, 
Texas A and M University, 
College Station, 
Texas, 
U.S.A. 

Dear Barry, 

14th J:Uly, 1978 

"Fourth European Experimental NMR Conference" 

ox, 302 

Newsletter readers might be interested to know the date and venue 
of the next E.E.N.C. meeting . . This will be held June 26 - June 29th 
1979 in the "Olympic Village" ·at Autrans near -Grenoble, France. 
Participants at the Third E.E.N.C. in Elsinore, Denmark will automatically 
receive the first circular about this meeting, but other interested 
readers should contact the local arrangements chairman, Dr Pierre 
Servoz-Gavin, Centre d 'Etudes Nucleaires- de Grenoble, 38041 Grenoble 
Cedex, France. The p~ogram will consist of invited lectures and poster 
sessions; a small number of the latter will be "promoted" to contributed 
papers. The preliminary scientific program will include: 

Very High Field NMR 
Two-Dimensional Fourier Transformation 
Spin Mapping 
Solid State NMR 
Polymer Studies 
Anisotropy of NMR Parameters 
Relaxation 
Techniques in Biochemistry 
Multiple Quantum Transitions 
Liquid Crystals 

The general theme will emphasize new techniques rather than new applications. 

Kindest regards, 

Ray Freeman 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
HE A L TH EF FE CT S RES EARCH LABORATOR Y 

Dr. Bernard L. Shapiro 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77843 

RESE AR CH TFll/\N G I.F. PARK 
NCHH II CAH O L.IN /\ 217 11 

July 7, 1978 

Gem-Diol Hydrogen Bonding and Structure of Kepone Photoproducts 

Dear Barry: 

We have been involved~ 1H and 13c nmr characterization of the 
chlorinated pesticide KeponPand some of its derivatives and photo
products. In solution Kepone is usually in the gem-diol fo:rm (l}. 
Carefully dried samples of the monohydrophotoproduct (2) show separate 
signals for the two magnetically non-equivalent geminal hydroxyl protons 
as in Figure l. These signals do not coalesce with increased tempera
ture, thus the OH protons do not participate in ,intramolecular exchange. 
They do show a very strong temperature dependence as shown in the figure, 
which we attribute to a monomer-dimer equilibrium involving the dimer 
(3). Unfortunately, proton exchange also occurs with traces of water in 
the samples, and further investigations of this interesting hydrogen 
bonding system have been thwarted by difficulties with reproducibility. 
The diol water itself is loosely held, since it comes off at l30°C to 
give the carbonyl form (4). 

In this same series of compounds, we have isolated the dihydrophoto
product of Kepone for the first time, and have determined its structure 
unequivocally. The mass spectrum gives a choice of (5) or (6) for the 
structure of dihydf~kepone, but since these differ in symmetry, the six 
resonances in the c spectrum show immediately that the correct structure 
is (5) • 

This work has been done in collaboration with Robert D. Zehr of 
this laboratory. Carbon-13 studies of the complete series of compounds 
should appear in the literature soon. 

With best wishes. 

yours, 

Nancy K. Wison 
Methods Development Section 

Analytical Chemistry Branch (MD-69) 

----------L 

:: 
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NMR STUDY OF PRODUCTS OF VILSMEIER FORMYLATION OF PHOSPHAFERROCENES 
--------------------------------------------------------------------

Phospha:ferrocenes (l , 2 ) are together with phosphocym_antre~e~J) 

the on:ly know carbon-phosphorus heterocycles with a true "aromatic" 

chemistry: they undergo typical electrophilic sub~titutions such as 

Friedel Cra:fts acylation. In fact,however
1

phosphacymantrenes are not 

prone _to such reactions and. we have :failed when attempting alkyla

tions or formylation of J,4 dimethyl phosphacymantrene. On the other 

hand the situation is much more favourable with phosphaferrocenes; 
I 

we have succeded when attempting a Vilsmeier formylation of J,4 

dimethylphosphaferrocene 

Me Me Me Me 

= 

::. 

POClJ 
-------> 

Me 
C 

p HCO.-N< 
. . 'Ph 

p 

Since only the most aromatic substrates are prone to such 

a formylation, this success means that phosphaferrocenes are highly 

''aromatic" species. A lot of interesting fonctional derivatives 

can probably be synthesized starting with this aldehyde. The full 
1 1J Jl . . . 

comparison of the H, C and P NMR spectra of 3,4 - dimethyl:--

phospha:ferrocene and its 2- formyl derivatives is presented hereafter: 

Me Me Me Me 

@-Fe~ ~Fe-.?wCHO 
p p 

1
H (CDCl,., internal TMS) 

/------. .J 
L -Me 2 .-17 2. 18 2.4 1 

CH (J(H-P)) 3.7 1 (36) 4.20 (36) 

C5H5 4. 13 4.20 

CHO (J(H-P)) 9.81 (4.4) 



f \ 

13c ( CDClJ, TMS) 

Me 16.4 

C.,z (J(C-P)) 78.2 ( 61 ) 

C~ (J(C-P)) 94.8 (7.2) 

C5H5 71 . 4 

CHO(J(C-P)) ...., 

J1p (cnc1
3

, external P4 o6)196 

[ + for upfield shift 

239-20 

14.J 16.4 

8J.O (59.6) 88.2 ( 57. J) ' 

94.5 ( 4. 5) 1 01 . 1 ( 8. 1 ) 

73.0 

196. 5 (28) 

174.4 

The detection of the carbon bearing the CHO substituent 

(J13c = 88.2) needs the addition of Cr(Acac)
3 

to the solution of 

the aldehyde. 

R. MANKOWSKI 
F. MATHEY 
G. MAVEL 
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GRIFFITH UNIVERSITY 

Nathan, Brisbane, Queensland, 4111. Telephone (07) 275 7111. Telegrams Umgriff Brisbane 

School of Science 
Chairman: Dr. D. M. Doddrell 

Professor B.L. Shapiro, 
Department of Chemistry, 
Texas A & M University, 
College Station, 
TEXAS 77843, U.S.A. 

Dear Professor Shapiro, 

Ref: 

20th July, 1978. 

Variable Frequency° 13C Studies on a Multinuclear HX-90 

We have recently set up our multinuclear HX-90 (18 11 magnet) to run 
13c at 10.8 MHz by locking to external 11 B at 13.8 MHz with proton decoupl
ing at 4-3.l MHz, thus enabling us to perform variable frequency 13c 
experiments on one spectrometer. The only disadvantages compared with 
normal 22.6 MHz operation are the loss of signal to noise(~¼) and having 
to shim on the FID. As an example of what we are abl~ to do, w~ have 
confirmed the frequency dependance of the 13C T1

1 s of 1,2 decanediol 
found by Levy et a1_1,2 At 57 C for a neat sample, we found a similar 
field dependence (Average decrease of T1 of C1_ 9 is 34%, S.D 5.3%) and 
propagation of the effect thsough the ten carbon chain. Levy2 found a 
dependence over the range 30 C-65°c, whilst we repeated the measurements 
at the higher temperature of 85°C and found no observable dependence 
{preliminary result as experiment yet to be repeated). 

Table: Tl Is for l ,2 decanediol at 22.6 and 10.8 MHz 
l 2 3 4 5 6 7 8 9 10 

22.6 MHz 
57°c .52 .72 .43 .49 .59 .73 .88 1. 26 2.01 3. 77 
85°C .96 1.41 .84 1.00 1.10 1. 31 1.67 2.53 3.74 6.24 

10.8 MHz 
57°c . 31 .44 .28 .34 . . 46* . 94 1.48 3.46 

85°C 1.18 1.63 1.93 1.15 1.68* 2.25 3.53 -6.0 

* Average T1for Cs 6 7 
' ' 

(1) G.C. Levy, M.P. Cordes, J.S. Lewis and D.E. Axelson J.Am.Chem.Soc., 
99, 5492 (1977) 

(2) G.°"C. Levy, M.P. Cordes and D.E. Axelson, TAMUNMR 234-7 

P. Barron 

L 

=-

L 
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The ASPECT 2000 is a com plete data acquisition and 
processing system which can be used efficiently wher
ever the time dependence of physical observables must 
be stored and analyzed. It is a high performance mini
computer with dual-input A/ O converter, DI A convert
ers and numerous interfaces. Together with its compre
hensive software, the ASPECT 2000 offers unmatched 
capabi lities for data-collection, calculation, analysis 
and output. 

DATA SYSTEMS 

~(Q)(Q)(Q) 

• 24-bit word length 

• Fast A/D converter: 
250 KHz@ 12-bits 

• 2 programmable real-time clocks 

• 2 direct-memory-access channels 

• 3 arithmetic registers 

• 4 index registers for addressing 

• 7 vectored interrupt levels 

• Fast MOS solid-state memory 
capacity of up to 80 K 

• Hardware multiply-divide 

• ROM binary tape loader and 
disk bootstrap 

The ASPECT 2000 is included as the 
superior data system in all Bruker high 
resolution NMR, pulsed NMR, EPR 
and FT/Infrared spectrometers. 

Ideally suited as a general purpose 
laboratory data system, complete with 
a wide array of accessories and 
software. 

Call or Write for Details or a Demonstration 

Manning Park 
Billerica, Mass. 01821 
Phone(617)272 -9250 

BRUKER INSTRUMENTS, INC. 
539 Beall Avenue 
Rockville, Maryland 20850 
Phone (301) 762-4440 

1801 Page Mill Rd., Suite 212 
Palo Alto, Calif . 94304 
Phone (415) 493 - 3173 

2410 Dunwin Drive, Unit 4 
Mississauga, Ontario , Canada, L5L 1J9 
Phone (416) 625-2374 
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THE UNIVERSITY OF ALBERTA 
EDMONTON, CANADA _ T6G 2H7 

DEPARTMENT OF BIOCHEMISTRY 

Professor Bernard L. Shapiro, 
Department of Chemistry, 
Texas A & M University 
College Station, Texas, 
U.S.A. 77843. 

Dear Barry 

10 mm 19F ?robes at 254 MHz 

PHONE: (403) 432 

July 13, 1978 

_ Recentiy _we have been interested in using 10 mm _sample tubes for 
l9p NMR bn our Bruker HX-270. This does not seem so adventurous 
given th~t people are using 20 mm and larger tubes for several nuclei. 
What we _found, as could have been expected, was that the homogeneity 
requirem~nts are much more stringent for 19p. With the high magnetogyric 
ratio, a given field in homogeneity llH is much larger when expressed in 
frequency units ll \I= Y llR. To make matters _worse we . also always restrict 
ourselves to short samples so as not to use large volumes of biological 
materials and this does not help matters. 

Our first . attempt involved· retuning the iH decoupling coils on our 
10 mm 3lp probe to resonate at 254 .MHz. With this setup _we first 
observed how bad the fieid homogeneity could look for 19p when the field 
looked well tuned for 31P. When we then tuned it up on 19F, it was 
better but not overwhelmingly so for 3lp. The major problem with this 
setup since the signal to noise was reasonable was a large fairly narrow 
19F background. Nevertheless, we were able to use it for combined 19p/ 
3lp NMR studies of the interaction of 2-fluoro ATP with myosin. 

We are presently making our own 19p probes with good success. The 
major remaining problem is the 19p signal from the Teflon vortex plugs. 

Best Regards, 

Gerry McQuaid ~ldo 

j\.AOJJ\, 

Br an D. Sykes 
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Professor B. L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

Dear Barry: 

July 18, 1978 

Carbon-13 NMR Studies of Oxazolidines and Schiff Bases 

Oxazolidines and Schiff bases are known to be in mobile equilibrium (1). 
Although proton NMR has been applied to study the equilibrium between oxa
zolidines and Schiff bases (2), it is rather difficult to obtain important 
parameters from proton NMR spectra due to the overlapping of peaks. Because 
of its wide range of chemical shifts, carbon-13 NMR offers an ideal method 
to study this type .of equilibrium. We have studied the reaction products 
of ethanolamine and ketones of the type CH~C(O)R where R is methyl, ethyl, 
isopropyl, and t-butyl. When R is other tnan a methyl group, the Schiff 
base in the product is expected to have the E- and R- forms. This is 
indeed observed when R is an ethyl group. The ratio of oxazolidine, E-
and Z- Schiff bases is approximately 67:26 :7 in neat solution, However, 
when R is an isopropyl or at-butyl group, only the E- fonn is obser,ved 
in addition to its corresponding oxazolidine. The carbon chemical shifts 
of various oxazolidines and Schiff bases are listed in the table. 

Sincerely yours, 

c. K. Tseng 

References: 

1. E. D. Bergmann, Chem. Rev., 53, 309 (1953). 

2. J. V. Pauketelis and R. M. Hanmaker, Tet. Letters, 3957 (1968). 
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Carbon-13 Chemical Shifts 1 of Oxazolidines2 and Schiff Bases 

Oxazolidine Schiff Base (E-form) 

R Me Et i,..Pr t-Bu Me Et i-Pr t-Bu -

C-1 8.96 17.96; 25.64 10.91 19.82 27.70 
18.25 

C-2 26.22 32.08 36.42 38.17 28.76 35.44 39.95 40.45 

C-3 26.22 23.66 20.38 20.87 18.89 17 .18 14.74 13.77 

C-4 94.72 97.03 99.42 100.94 168.89 172.64 175.90 176.76 
,► 

C-5 45.89 45.91 46.09 46.38 53.94 53.80 53.50 52.79 

C-6 65.04 65.14 65.32 66.03 61.63 61. 90 62.02 62.26 

1. Chemical -shifts, expressed in ppm from TMS, were measured (50% by volume 
in CDC1 3. 

H 
.I 

3 

2. N-] . 
.4 6 

0 

1 
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THE UNIVERSITY OF ARIZONA 
T U C S O N, A R I Z O N A 85721 

COLLEGE OF LIBERAL ARTS 

DEPARTMENT OF CHEMISTRY 

Professor Bernard L. Shapiro 
TAMU NMR Newsletter 
Department of Chemistry 
Texas A&M University 
College Station, TX 77843 

July 18, 1978 

Dear Barry: RE: THE y-METHYL EFFECT ON VICINAL COUPLING WITH 13c 

They-effect on 13c chemical shielding is well-known, but I am not aware that 
there have been any previous reports showing that CH H 
y-methyl or methylene substituents on C3 decrease 3,a ,' 
t~e magnitude of the vicinal 13c coupling constant H *C c, 
[ ~CX(180°)] between the Cl carbon and the trans 3 'CH/ X 
oriented nuclear spin X. Previously, it was noted 2 
(1) that INDO-FPT MO results for 3Jcc(180°) in the i 
series trans-butane, equatorial methylcyclohexane, 
and 1-methyladamantane were 4.27 Hz, 3.72 Hz, and 3.32 Hz, respectively, and it 
was proposed (1) that the decrease paralleled the increase in the number of car
bon rear lobes impinging in the center of the cyclic structures. More recently, 
it was suggested (2) that the calculated decrease correlated with the increase in 
the number of $-methylene substituents. From recent experimental data obtained 
in collaboration with Jim Marshall and Bob Willcott, and a large number of calcu
lations, including the ones in the table, it is now clear that these are y
substituent effects arising from the 1,4-type interactions. For the case of 
vicinal C-C coupling this would not be apparent because a S-substituent is also 
a Y- to a carbon. 

The results for 3JcH in Table I clearly indicate that the effects of $-methyl 
groups are small in comparison with y-methyls, and for the series of cyclic mole
cules having a single y-methylene ~ - U 3JcH is decreased by 1.2-1.4 Hz, where
as with two y-methylenes i2 and ,U, the decrease is 1.8 to 2.0 Hz. The experi
mental results in the seri~s propane, cyclohexane, and adamantane suggest that 
the actual y-effects is at least twice as large as the calculated. 

To sort out the various interactions, a modified INDO-FPT procedure was 
adopted wherein selected elements of the Fack Matrices were set equal to zero in 
each SCF cycle, thereby eliminating that interaction as a possible coupling path. 
For example, in the calculation of 3JcH for 2-methylbutane 8, the most important 
substituent interactions (-2.65 Hz) Is that involving the hydrogen atoms on Cl 
and the six hydrogen atoms of the two y-methyls. This is partially offset by the 
next --most important contribution ( +l. 24 Hz) arising from interactions from the 
valence atomic orbitals on the Cl carbon atoms and the hydrogens of the two y
methyls. 

There are a number of other examples where the recognition of a substituent y
rnethyl effect would remove apparent anomalies. 

(1) M. Barfield, S. A. Conn, J. L. Marshall, 
and D. E. Miller, J. Arn. Chem. Soc., 
~~. 6253 (1976). 

(2) V. Wray, ibid., 100, 768 (1978). 
-- '\/Vu 

Sincerely yours, 

~ 
Mike Barfield 

L 

----. 
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Table I. INDO-FPT results for trans vicinal coupling constants [ 3.::!c;8 (180°), 3.'.!cc(l80°), and 3~F(l80°)] in 

propane (X = H), butane (X = 13cH3), and fluoropropane (X = 19F), as well as methyl-substituted and cyclic 

compounds exhibiting these types of coupling. Experimental values are in parentheses.a 

2 
I\, 

~ 

4 
I\, 

5 
I\, 

~ 

7 
I\, 

~ 

Molecule 

*~c/c"--x 

* C '-.._ / C "--. 
C X 

\/ C 
*C"--. c/ ~ 

*C C" "-.c/ X 

J 
* c......___ ~ '---... 

C X 

J\, 
*C, C......__ 

"'-c/ '-X 

'/ 
*C '----c/c "-....x 

3 .:!cH 

8. 78 
(13±1) 

8.74 

8.62 

8. 72 

8.74 

7 . 82 

7.07 

3=!.cc 

4.27 

4.26 

4 .12 

3.81 

3.44 

3.81 

3.44 

3.:!cF 

23. 71 

24.03 

21.33 

21.36 

19.24 

18.84 

15.02 

9 
I\, 

10 
1\,1\, 

u 

12 
1\,1\, 

13 
1\,1\, 

Molecule 

;r:........_~ 
~ X 

X 

r::::yx 

3 .:!c H 

7.63 
(8.12) 

7.57 

7.35 

X 6.96 

X 

6.82 
(5. 33) 

3=!.cc 

3. 72 

3.33d 
(3 .44) 

3.39 

3.33 
(3 .2) 

aA:11 ··val-ues i,n hertz. ,,, -Experimental values from ,this and other,, ,stuclies are · given , in .pareRtheses , . , . .. 

3.:!cF 

17.38 

15.39 

16.29 
(9.8) 

14.13 
(11. 5) 

13.08 
(9.61) 

~ N 
w 
~ 
I 

N 
(X) 
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UI\HViERSBTV COLL!EG!E OF SWANSEA 

J . H. Purnell M.A., Ph.D., Sc.D., C.Chem., F.R.I.C. 
Professor of Physical Chemistry and 
Head of Department. 

A. Pelter Ph.D., D.Sc., D.C.C., C.Chem., F.R.I.C. 
Professor of Organic Chemistry. 

Professor B. L. Shapiro 
Department of Chemistry 
Texas A and M University 
College Station 
Texas 77843 U.S.A. 

Dear Professor Shapiro, 

Department of Chemistry 

SINGLETON PARK SWANSEA SA2 BPP 

UNITED KINGDOM 

TEL SWANSEA (0792) 26678 

J . H. Beynon, D.Sc., C.Chem .• F.lnst.P., F.R.I.C. 
F.R.S., 

Royal Society Research Professor. 

26thJuly 1978 

Title: "C NMR Spectra of Methyl 
Substituted Fulgides'i 

In an attempt to assess the effect of induced ring currents on carbon nuclei we 
have recorded the 13 c n . m. r. spectra of a series of methyl substituted fulgides 
(! -14). The results are somewhat conflicting and may be of interest to your other 
readers. 

The chemical shifts of the olefinic methyl groups are shown in the accompanying 
Table. We were particularly interested to compare the chemical shifts of the methyl 
groups in compounds of type A and B which differ in their configuration of the arylidene 
group. 

The comparisons of interest are underlined in ·the Table • . Thus, comparing the 
chemica~ shifts of the R 2 methyl .groups in compounds ~ and i with those in ~ and§_ 
reveals l_].pfield shifts of O. 93 and O. 71 p. p. m. • which can be attributed to the effect of 
the overlying aryl groups in 3 and 6. Furthermore the shifts are similar in magnitude 
to that o'J?served in the spect;um o.£(12]-paracyclophane. 1 In contrast however, 
comparison of the signals due to the R2 methyl groups in compounds !!_ • .!..Q. and g with 
those in ;9, !.!_ and _!l reveals downfield shifts of O. 64, 1. 54 and 1. 80 p. p. m. Since 
changing: the configuration of the arylidene group causes significant changes· in the 
chemical shifts of other carbon atoms, we conclude that the effect of the induced ring 
currents in compounds 2, !.!_ and _!l must be overshadowed by other effects resulting 
from the_ change of stereochemistry. 

1. R.H. Levin and J.D. Roberts, Tetrahedron Letters, 1973, 135. 



R -a. 

Rl 

1. 
l 2 3 4 . R~ 

R =R =R =R =Me 8. R l =R 
2 

=Me, R
3 

=H, R 
4 

=mesityl 

2. 
l 2 3 4 

R =R =R =Me, R =Ph 9. 
l 2 3 4 

R =R =Me, R =mesityl, R =H 

3. 
l 2 4 3 

R =R =R =Me, R ·=Ph l O. 
l 2 3 4 

R =R =R =Me, R =j3-naphthyl 

4. 
1 2 3 4 

R =R =Me, R =R =Ph 11. 
1 2 3 4 

R =R =Me, R =j3-naphthyl, R =H 
l 4 2 

5. R =R =Ph, R 
3 

=R =Me 12. 
l 4 2 3 

R =R =Ph, R =Me, R =H 

6. 
l 

R 
3 2 4 

=R =Ph, R =R =Me 13. 
l 3 2 4 

R =R =Ph,R =Me, R =H 

7. 
l 4 2 3 

R =R =Me, R =R =Ph 14. 
1 2 3 4 

R =Me, R =R =Ph~ R =H 

Table. 
13 , · X 

C chemical shifts of methyl groups 

Compound 

l 2 3 4 5 6 7 I 

l I 
R I 22. i8 

I 
22.36 22.55 22. 76 22. 76 I 

r--- . R2 I 
I 26. 87 26.88 25.95 26. 34 26. 95 26. 24 

3 
: 26 0 87 R 

R4 I 22.18 

26.88 26. 95 
I 

22.55 22.66 22.761 

Compound 

8 • 
1 

I 

R I 24. 55 

9 I 10 11 12 13 14 
I -I I 

23.62 I 22.45 23. 00 I 23.28, 
2 I 

R I 25. 88 

R3 I 
I 

R4 

26.52 
I . I 

26.34 
I 

I 26. 89 . 28 .43 I 28.14 I 
I 26.89 I 

I I 
I 

X . 
all spectra recorded in CDC1

3 
solution. 

Yours sincerely, 

R. S. Ward 
(University College of Swansea) 

-115.11&~ 
H.G • . Heller . 

(University College of Wales, Aberystwyth) 
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;+ National Research Council Conseil national de recherches 
Canada Canada 

Division of Biological 
Sciences 

Division des sciences 
biologiques 

Professor B. L. Shapiro, 
Department of Chemistry, 
Texas A & M University, 
Col1ege State, Texas 77843, 
U. S. A. 

Dear Barry: 

QUADRUPOLE ECHOES ON AN XL-100: 
A BOON FOR LIQUID CRYSTAL ·FANATICS 

Fi/R Reference 

28 July 1978 

Last year in TAMU 228, 102 (1977) we reported on a major 
reconstruction project for ourXL-100 to facilitate the observation 
of nuc1ei with 1arge spectral dispersions and short T2 values . . 
During the past year, this project has been completed and the system 
performance has been optimized. For our next contribution we hope 
to provide details of the spectrometer system. It works very well 
now, but our documentation is incomplet~ This time we would like to 
tell you about quadrupole echoes observed on this instrument, and 
how they have facilitated the study of liquid crystals by 2 H NMR. 

A major problem in the use of high resolution spectrometers 
to observe resonances of quadrupola~ nuclei is that the free induction 
signal decays in a time comparable to or less than the ring down time of 
the probe and receiver. In high resolution work 11 pulse breakthrough 11 

and wobbly base1ines are minimized by a finite de1ay {a-delay) between 
the pulse and commencement of data acquisition. On the XL-100 the 
built-in a-delay is 50 µsec. In our type of system, 2 H NMR of quadrupo1ar 
powder patterns due to oriented lipids in membranes (1), we lose a large 
fraction of our signal intensity during this delay, and have great 
difficulty with phasing due to loss of early data points. These problems 
are 1argely circumvented by the quadrupole echo technique (2), a 
modification of the sol id echo method (3) used for a system of two 
spin 1/2 nuclei with a residual dipo1ar coupling; 

The echo is obtained using a pulse sequence 90°-T-90°-T-Echo; 
tb_e trai1ing edge of the echo is acquired and Fourier-tran!forme~. To gain 
✓2 in S/N and reduce power and spectral width requirements, we pulse on 
resonance, and therefore fold one-ha1f of the symmetrical powder pattern 
onto the other. The resulting data may be plotted such as to reflect the 
half-spectrum about the offset frequency and thus yield a "complete" powder 
1ineshape. We currently use a de1ay between 90° pulses of about 50 µsec; 

Ottawa, Canada 
K1A 0R6 



Professor B. L. Shapiro 28 July 1978 

it can be longer but at the expense of S/N in the echo. The only tricky part 
.~ of the whole business is adjusting the rf phase such that we obtain the 

maximum echo amplitude as the first data point of the acquisition - this 
minimizes any phase corrections. The figure shows such a spectrum obtained 
from 70% potassium palmitate-d 3 1-30% H20, a lyotropic liquid crystal. The 
various quadrupole doublets are due to the variation in order parameter with 
position in the chain (2,4). By using the quadrupole echo technique true 
intensity and lineshape information is obtained in contrast to the distortions 
observed from a simple free induction decay experiment. 

It should be pointed out that the quadrupole or solid echo techniques 
only work when the system has a residual anisotropic interaction (dipole-
dipole for two spin 1/2; quadrupole for spin >l/2). 

We are very grateful to Professor Myer Bloom and Dr. Jim Davis of 
the Department of Physics, University of British Columbia, Vancouver, for 
introducing us to and advising us on this method. 

Last but not least, we are happy to announce the forthcoming 
delivery (October) of a Bruker wide bore CXP-300 system equipped with 
multinuclear high resolution, broad line, cross-polarization, and magic 
angle spinning capabilities. 

Yours sincerely, 

R. Andrew Byrd 

Ian C. P. Smith 

Leo A. Turner 
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{l) I.C.P. Smith, G.W. Stockton, A.P. Tulloch, C.F. Polnaszek, and K.G. 
Johnson, J. Colloid and Interface Sci. 58, 439 (1977). 

(2) J.H. Davis, K.R. Jeffrey, M. Bloom, M. I. Valic, and T.P. Higgs, Chem. 
Phys. Letts. 42,390 (1976). 

(3) P. Mansfield, Physical Review, 137~ A96l ( 1965). 

(4) B. Mely, J. Charvolin, and P. Keller, Chem. Phys. Lipids li, 161 ( 1975). 

Deuterium NMR spectrum {15.4 MHz) of the potassium palmitate-water system (2) 
recorded from a 12 mm tube at ca. 42°C using 100 accumulated quadrupole echoes 
an.d 30 Hz line broadening. Thetotal plotted spectral width is 50 KHz. 

C 



Varian introduces: 
·The Xl:~00 superconducting FT. N'.M:R spectrometer 

In a-cost- and re.source-cor:iscious World, the new XL-200 interval ,(45·days witli optional refrigerator) 
with 47-kG superconducting magnet makes a lot of sense. • 5- and 10-mrn samples s1andard; otlier sample sizes 
To 0egin with , its high-field performance and advanced qptional 
design come in a truly affordable package. And ec0r:iomy • Broadband probes covering 20-80 MHz and 188-212 
characterizes the XL-2QO spectrometer in other ways, MHz ranges · 
too-such as the low-loss cfowar unit', which lets the • Flexible mix/matct.i RF system with fixed-frequency 

· system operate over three months on only 25 liters of sources such as 'H . '3C, '9F, and 3'P · 
liquid helium! • Compatible with RF synthesizer for broadband multi-
The 0asic instrument is designed for 'H (200 MH.z) and 13C nuclear operation 
(50.3 MHz) observation, but it will accommodate a host of . • 50-kHz spectral widths with quadrature phase detection 
other nuclei with the optional 20-80 MHz broadband • Automatic 2H internal field/frequency stabilization with 
accessory. exclusive Autolock™ circuit 
The XL-200's data management system tops all conven- • 'H homo/heteronuclear decoupler for a wide variety 
tional . concepts of versatility and convenience. There are of gated modes 
two processing units working in ta r:idem-one.32 bits wide • Programmable 32K CPU for data processing and multi-
and very fast for data acquisition , the other programmed tasking 
in a higt;i-level language and extremely flexible for data • Independent 32-bit f:)arallel processor with <;ledicated 
manipulation. Both operate continuously and, together with rand0m·access memory for spectrometer control and 
the X~·200's full complement of built-in 1/0 devices, offer data acqt:Jisition 
you unique mt1lti-tasking capability ar.id high sample • Built-in 1/0 de_vices inclu_de s<:>lid-state keyboard; 
throu . h ut 5M-word moving-head disk with dual platter (one . 

9 P, · . . . removable); high resolution raster scan storage/display 
And thats only the_ beginning of a long 11st of features oscilloscope; 32-column line printer; 500 x 240 mm 
which could read like your own NMR wIshlIst: @ X-Y recorder. 
• 47-kG Nb-Ti supercor:iducting magnet with 50-mm · 

bore If you would like the 0alance of the features to 
• 25 liters liquid He dewar capaGity; 3-month refill . compare with your wishlist , write Varian Associates, 

interval Inc .. Box D-070 ,611 Hansen Way, 
• 35 liters liquid N2 dewar capacity; 14-day refill Palo Alto, CA 94303. 

varian 
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Professor Barry L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

Dear Professor Shapiro, 

HOW TO GIVE AWAY YOUR CAT 

SCH LEJNITZSTRASSE 
D-3300 BRAUNSCfi'(("[lc; 
Tel. T. U. J? 11 

Durchwahl lm.t itut 391 

Vorwahl 05 31 

01. 08 .1978/ dd 

The VARIAN C-1024 CAT was a widely used type of multi channel analyzer for sig-
- . 

nal-to noise ratio 'impr,-ovement before the introduction of the pulsed Fourier 
technique in nmr. For some years these instruments have remained unused in many 
laboratories. The improvement of S/N ratio is also a problem which may appear 
i_n mass spectrometry. Possible examples are: 

1. Precise mass measurement of signals with weak intensity by peak-matching. 

2. Detection of metastable spectra and of collision-activated spectra. 

3. Analysis of the isotopic pattern. 

4. Quantitative estimations. 

We wish to show, how the nmr-spectroscopist may help in a simple way to solve 

such ms problems by connecting his CAT to the mass spectrometer. 

Analysis of the Isotopic Pattern 

Accumulated low resolution field desorption mass spectrum of a corrin-metal
complex (c52H72srcl 2N4o16Rh). Experimental and calculated pattern of the mo

lecular ion. In this case the analysis of the isotopic pattern gave an impor-
. tant indication for the correct interpretation of the high resolution data 

· obtained by field desorption and photographic detection (M.W. 1260.256). 

Mass spectrometer VARIAN MAT 731, Bremen. 

The VARIAN C-1024 CAT was directed by the cyclic magnetic scan of the mass 
spectrometer. 
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Fig. 1 Analysis of the Isotopic Pattern 
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Fig. 2 Quantitative Estimation of 51 -Methylcytosine in DNA 
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Quantitative Estimation of 5 1 -Methylcytosine in DNA 

Accumulated high resolution electron impact mass spectrum of thymine and 51
-

methylcytosine of trifluoroacetic acid-treated rat liver DNA . Experimental 
conditions are given in the diagram inset. The evaluation of the peak area 
for thymine and 51 -methylcytosi:ne yields without any correction an amount of 
9.12 % of 51 -methylcytosine related to thymine. 

Mass spectrometer MS 902 AEI, Manchester. 

The interconnection between the mass spectrometer and the VARIAN C-1024 CAT 
was realized in the x-axis by use of a power amplifier whose output was di
rected to the auxil i_ary magnet coil of the spectrometer and controlled by 
the ramp of the CAT. They-signal was fed to the CAT from the recorder am
plifier of the spectrometer. 
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At present, the disadventage of this method for quantitative estimation is 
determi.ned by the VARIAN C-1024. Because it is not possible to accumulate the 
signals for the two nucleobases in the two separately controllable areas of the 
CAT, both peaks must be produced close together. Thus a partial overlap of peaks 

. . 
is not avoidable which leads to difficulties in the evaluation of the peak areas 
a problem which can only be solved by an appropriate computer program. We are 
attempting to ·solve the problem of separate accumulation and we hope to simplify 
the evaluation considerably. 

The advantage of a multi-channel-analyzer in relation to an accumulative re

gistration by a data system exists in a direct visual control of all individual 
runs of all previously accumulated signals. 

We hope, _that this contripution will help to reactivate the use of many unused 

CATs. 

,1 /4\t(,U),v"V 

(H. Stegemann) 1 (H.M. Schieb·el) 

1 
Gesellschaft fLlr Biotechnologische Forschung mbH, Mascheroder Weg 1, 
0-3300 Braunschweig _ 



239-39 D Al . S . 1 r. 01s te1ge 
lnstitut fiir Organische Chemie 

der Universitat Diisseldorf 
Direktor: Professor Dr. L. Birkofer 

Professor B. L. Shapiro 
Department of Chemistry 
Texas A and M University 
College Station, Texas 77843 

Stereoisomeric Spiro Compounds 

Dear Professor Shapiro, 

4 Diisseldorf, den July 27, 1978 
Universitiitsstra&e 1 
Fernspn~cher 311-2298/99 

In a collaborative study with the Fragrance Laboratories of Henkel 
in Diisseldorf we synthesized and characterized a series of spirodio
xanes of type I. Although the compounds I, R=CH(CH3)2 (1) and R= 
CH=CH2, CH=CH-CH3 (2) have been described before, the latter for
ming the basis of numerous patents on epoxy resins, there was no 
mention of a stereoisomerism. By analysis of the 1H NMR spectra 
we established that the 3-substituted 2, 4-dioxaspiro(5. 5)undec-8-enes 
are generally obtained as 1: 1 mixtures of two isomers, which we sepa
rated by distillation in the case of R = CH3 . 

oc:>-R 
1 1 

I 
Ila 

The 1 H NMR spectra of the isomers Ila and Ilb are shown in the 
Figure. The structural assignment can be easily achieved by compari
son of the resonance positions of the C-7 protons (narrow multiplets, 
half width about 7 Hz) and of the C-11 protons (triplets, J about 6. 5 
Hz). It is well established (3) that in 5-substituted 1, 3-dioxanes equa
torial CH3 groups as well as the CH2 protons of ethyl groups are re
sonating more than half a ppm upfield to the corresponding axial 
groups. This shift difference is also observed here being O. 76 ppm 
for the C-7 protons and 0. 64ppm for the C-11 protons, which pro
vides an unambiguous assignment of the diastereomers. 

In the case of the parent compound I, R = H, the dioxane moiety 
is no longer anancomeric ( 4) and the two is~ers now are conformers 
which are interconverted by inversion of the dioxane ring. Thus, 
averaged shifts are observed for the protons of the dioxane as well 
as of the cyclohexene moiety (C 7H 2: 1. 96 ppm; C 11H 2: 1. 56 ppm, 
triplet, J = 6. 2 Hz). 

I like to conclude by mentioning the fragrant properties of the 
two isomers Ila and Ilb. Although their molecular shape is similar, 

~ 

L 
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they are smelling very differently. Thus Ila smells pleasantly with a 
note of jasmin and banana, whereas isomer Ilb has a muffy odour . 

Yours sincerely, 

Alois Steigel 

(1) C.S.Rondestvedt, jr., J.Org.Chem . ~. 2247 (1961). 
(2) H.Batzer, D.Porret, and F.Lohse, Makromol.Chem. 91, 195 (lrJGf>). 
(3) E.L.Eliel and R.M.Enanoza, ,I.Amer.Chem.Soc. 94,8072 (1972). 
(4) M.Anteunis, D.Tavernier, and F.Borremans, Bull.Soc.Chim.Belges 

75, 396 (1966). 
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DEPARTMENT OF PHYSICAL CHEMISTRY 

ABO AKADEMI 

FINLAND 

July 31. 1978 

Professor B.L. Shapiro 
Department of Chemistry 
Texas A and M University 
College Station. Texas 77843 
U.S.A. 

Dear Professor Shapiro. 

Support for the Hybridiz~tion Picture of Spin-Spin Coupling 

In order to calculate spin-spin coupling constants in 
molecules one needs the excited, or intermediate, electronic 
states. Constructing these states has, however. been a problem. 
Virtual orbitals have been used but they often lead to unstable 
results. 

We have recently found an expensive and approximate. but 
numerically qutte stable method, the Scanning Molecular Orbital 
(SM□) approach L In this method the set of virtual orbitals is 
replaced by one. continuously changing orbital with a conr.umit
ant density-of-states~ The independent variable is the orbit a l 
exponent a of the SM□ AO:s 1 . These calculations belong to 
the ab initio variety and do not involve any adjustable para 
meter.s 
· · · W~ have recently applied this method on the 1JfC-Cl 1n 
C2 Hn• (n=2,4,6l. The agreeme~~ ~ith_exp~riment ~s fairly good 
and makes a study of the hybrrd1zatron 1nterest1ng: 

Molecule 1 . K 19 (.1.0 .. -2 
.m .. kg. -2 -2 

.S . A ._ ). 

Exp. .Thei::ir.. 

226 196 

89 71 

46 26 

The spectral density curve ~(a) consists of a single maximum 
for each of the three molecules. This single peak in our calcul
ation is built up from four contributions. involving two occupied 
MO:s t ¢ and¢ - ) and two unoccupied SMO:s C ¢+and¢). 
The exci,ation ~nergy values at the peak maxim~m are c~~parable 
for all the three molecules and for all the four excitations 
(L':IE-;; 1.6 a.u.). 

I 
'-.._..., 
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101 102 103 

As seen from the table, this total contribution shows the be~ 
havior expected from the traditional hybridization picture. 
The only difference is that we now have a rather larger ex
citation energy and spin density instead of those traditionally 
used. 

For the 1K(Si-Si) in Si H6 we get a value of 69·10 19 . The 
extrapolated value of K.G. S~arp et al.2 is about (84 to 95).10 19 

We are not aware of any direct measurements . 

. ~\ ~ - ~ncerely y □u~JL P:,,U-
_/ 1 § 

Herman B. Jansen Pekka Pyykko 

§ Department of Chemistry, Free Univsrsity, Amsierdam 

1 • H . B . J a n s e n , J .. A . B . Lo hm an a n d P . Py y k k o , Ch em . P h y s . 1 2 ( 1 9 7 6 ) 
273. 

2. K.G. Sharp, P.A. Sutor, E.A. Williams, J.O. Cargioli, T.C. 
Farrar and K. Ishibitsu, J.Am.Chem.Soc. 98(1976)1977. 

( 
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UNIVERSITY of PENNSYLVANIA 

Department of Chemistry 

Dr. Bernard L. Shapiro 
Texas A&M University NMR Newsletter 
Department of Chemistry 
Texas A&M University 
College Station, Texas 77843 

PHILADELPHIA 19174 

July 11, 1978 

VECTOR IMPEDANCE METER OPERATION AT HIGH FREQUENCIES; POSTDOCTORAL POSITION 

Dear Dr. Shapiro: 

The first piece of equipment obtained in this NMR laboratory as well as many 
others that do extensive building of radiofrequency components was a Hewlett-Packard 
model 4815A RF vector impedance meter. This device is relied on for tuning and 
matching of NMR probes as well as circuits of other components such as amplifiers 
and filters. The major limitation of the impedance meter is that its upper frequency 
is 108 MHz and many nuclei have resonance frequencies significantly higher at magnetic 
fields commonly in use. This limitation on laboratory tuning capability is so restric- ~-, 
tive that there is a story, perhaps apocryphal, that a spectrometer built using a L 
relatively high field solenoid was run at a field low enough for protons to resonate 
at slightly less than 108 MHz in order to stay in the range of the vector impedance 
meter. Alternatives to this device include vector voltmeters that do go to high fre
quencies but are much more difficult to use or far more complex and expensive computer 
based equipment. 

In spite of what a number of members of Hewlett-Packard's engineering and service 
staffs say, the 4815A impedance meter can be used reliably up to about 250 MHz without 
modification by merely using an external frequency source. The phase and magnitude 
adjustments are fully correcting with front panel calibration. We use a commercial 
doubler (Anzac Dl-4) preceded by a 10 db gain amplifier (Anzac AM102) to double the 
frequency of the internal oscillator of the instrument and then feed this higher fre
quency back into the instrument. Since all of these frequencies are on external rear 
panel BNC connectors the unit can be used by itself for applications up to about 218 MHz. 
Higher frequencies can be obtained with an external synthesizer; around 250 MHz operation 
starts to become unstable and seems to be a strong function of input signal level and 
signal purity. Below about 250 MHz operation of the impedance meter is normal as long 
as the front panel frequency range control is in its highest position and there is suf
ficient level of input reference signal, hence our use of a small amplifier to make up 
for losses in the doubler and nonlinearity in the frequency response of the internal 
oscillator. 

A postdoctoral position is available in this laboratory in the areas of NMR spec
trometer development or biological NMR. Interested candidates should write directly 
to S. J. Opella. C 

~ m:ely, ~~ 
Stanley~~la 
Assistant Professor 



239-44 

MONASH UNIVERSITY 
TELEPHONE: 

TELEGRAMS. 

MONASHUNI, MELBOURNE CLAYTON, VICTORIA, 3168 

OUR REF. 

FACULTY OF SCIENCE 

Department of Chemistry. 

YOUR REF. 

Professor Bernard L. Shapiro, 
Department of Chemistry, 
Texas A & M University, 
College of Science, 
College Station, T.exas, 77843, 
U.S.A. 

Dear Professor Shapiro, 

Residual Fine Structure in 
13

c Off-Resonance Decoupled 

Spectra 

541.0811 

13 We recently recorded the C spectra of a number of 
hydroxymethylenecyclohexanones using our Bruker WH90. The chemical shifts 
observed were as expected on the basis of time-averaging of the enolic forms 
(I) and (II). 

OH 0 
I II 

/C. ·~ 1/c' * 
-....;::: C 'H 

I 
(I) 

0 HO 
ii I 

.......-c......_ *Ac, * 
C~ 'H 

I 
(II) 

The off-resonance decoupled spectra were also recorded and, as usual, we 
employed conditions (CW irradiation, 2 watt, centred at 600 Hz upfield of 'IMS) 
which normally remove all small 13c-1H couplings and reduce the larger ones to 
manageable proportions. We therefore were surprised to find that in each case 
the signal for the quaternary carbon (c*) showed residual splitting of ca. 8Hz. 
Using gated decoupling the splitting was ca. 13Hz. 

Further investigation has traced the trouble to two-bond 
coupling between the carbon in question and the pseudo-formyl proton (H*). 
This coupling is only weak but is nevertheless not completely removed under the 
operating conditions specified because the proton absorbs at relatively low 
field ( 08.6). In order to completely remove the coupling it was necessary 
to make a substantial change in the decoupling frequency. 

Please credit this contribution to Mike Heffernan's 
Monash subscription. 

Yours sincerely, 

S. Middleton I.D. Rae 
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UNIVERSITY OF DENVER 
An Independent University 

University Park, Denver,Colorado 80208 

Department of Chemistry I 303 · 753-2436 

Professor Bernard L. Shapiro 
Department of Chemistry 
Texas A & M University 
College Station, Texas 77843 

July 25, 1978 

Correlation Spectroscopy of Exchange Broadened Spectra 

Dear Barry: 

In many of our dynamic nmr studies we have nore than one set of nonequivalent 
protons which are averaged by the exchange process. In the case of phenyl ring ro
tation in metallotetraphenylporphyrins (1,2) the chemical shift difference between 
the nonequivalent meta protons is generally much smaller (1/2 to 1/6) than the 
chemical shift difference for the ortho protons. Thus the meta protons give sharp 
fully averaged signals over much of the temperature range where the ortho signals 
are exchange broadened. Since the ortho and meta signals cane quite close together 
even at 100 MHz we have to work with partially overlapping broad and sharp signals. 
In many cases the signal to noise ratio is low due to the Hmited ,'solubilities of 
the carq;x::>unds. We were interested in using correlation spectroscopy to improv:e sig
nal to noise but were concerned about the success of the technique since the broad
ened signals certainly do not have the Lorentzian lineshape assumed in the correlation. 
(If the sharp signals hadn't been present we could have just scanned. quickly and 
averaged, but there was too much overlap to exclude the sharp lines fran the spectrum.) 
We could find nothing in the literature, either experimental or calculational, that 
provides guidance for this situation. A Correlation Spectroscopy Unit was loaned by 
Nicolet Instruments and attached to our HA-100 by Frank Contratto. We took variable 
temperature spectra of titanyl tetrakis(p-trifluorarethylphenyl)porphyrin and can
pared the spectra with the usual c.w. spectra. · over the full range of temperatures 
franslow to fast exchange we could detect no difference in lineshape between the c.w. 
and correlation spectra, though the S/N ratio was significantly improved in the latter. 
The canparison is not perfect since the ccxrputer defied all of our attempts to delete 
the "auto-slow" feature in the plotting routine, naking plot widths dependent on 
noise level. In spite of this minor difficulty (which Nicolet could have solved if 
we had funds to buy the systan ••• ) it w:::>uld appear that correlation spectroscopy w:::>rks 
well even for exchange broadened lines with !:,.v ~ 30 hz. 

Sin 

r~"'--, ... ,_~·-t.,_-'"- R.. Eaton 
Associate Professor 
Univers1ty of Denver 

~d:J, 
Sandra S. Eatori 
Assistant Professor 
University of Colorado at Denver 

1. S. S. Eaton and G. R. Eaton, J. Am. Chem. Soc. 99, 6594 (1977) . 
2. S. p. Eaton, D. M. Fishwild, and G. R.. Eaton, Ioorg. Chem. 17, 1542 (1978). 

GRE:mel 
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. A WIDE-BORE, FT-NMR 
SYSTEM FROM NICOLET 
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FEATURES INCLUDE: 

For routine NMR and 
state-of-the-art 
techniques such as: 

• 31p experiments on 
living organs. 

• Cross-polarization 
studies on solids. 

• 13c studies of high 
molecular weight 
polymers. 

• Two-dimensional 
FT-NMR. 

■ 3.5T superconducting magnet with 10 cm room-temperature bore. 

• Straight-through access to sample area. 

• Quick-disconnect probes for rapid changeover. 

• 5, 12 and 20 mm sample tubes as standard, 30 mm optional . 
• Quadrature phase detection as standard. 

• Computer-controlled audio filter from 100 Hz to 51 ,100 Hz in 100 Hz steps. 

• Nicolet 1180 data system with simultaneous acquisition, processing and plotting. 
• Digital plotter with plot lengths selectable from 1 cm to 900 cm. 

OPTIONS INCLUDE: 
• NT-150 MF: broad-band multi-nuclei observe for 4 to 60 MHz. 
• NT-150 CP: optimized system for Waugh-Pines cross-polarization studies. 

31 P spectrum of 
whole human blood 

20 mm sample tube 

For more information or to 
discuss your applications, 
please telephone or write. 

IIffi NICOLET 
TECHNOLOGY 
CORPORATION 

145 East Dana Street 
Mountain View , California 94041 
Phone: 415/969-2076 
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In the continuing development of the FX series, JEOL now offers a 
compact, 90 MHz, broad-band, FT NMR System at a cost comparable 
to the lower frequency systems. The "OMNI PROBE" is designed to 
provide the highest performance throughout the entire observation 
range. 

OMNI PROBE FEATURES: FX 900 IS AVAILABLE WITH: 
■ PERMA-BODY 

Probe head is fixed in magnet fpr 
continuing optimum performance. 

■ PLUG-IN SAMPLE INSERTS 
10mmV.T. - BroadBand (14Nto 1H) 
5mmV.T. - Broad Band (14Nto 1H) 
Micro V.T. / 5mm V.T. / 10mm VT.-
Dual Frequency (13C/1 HJ 

■ PLUG-IN R.F. MODULES 
Broad Band (14N to 1H) 
Dual Frequency( 13C/1H) 

■ IRRADIATION MODULES 
Proton (standard) 

■ LOCK 
2D/7Li Dual Frequency 
internal/ external system 

■ 90MHz Proton/ 22.6 MHz Carbon 
observation 

■ Compact Low Energy magnet 

■ Digital Quadrature Detection 

■ Foreground/Background 

■ "SHIMPLEX" Auto Y/Curvature 
controller 

■ Computer based Multi-Pulse 
Generation 

■ Ti-rho/Spin Locking 

■ Digital Cassette/floppy disk/ 
moving head disk systems 

■ Light Pen Control System (LPCS) 

cJEDL 
235 Birchwood Ave., Cranford; NJ 07016 

201-272-8820 

.-. -·:.. 




